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PROPOSITIONS 


By O define Mathematics, and diſtinguiſh them into their i 
principal Species, ariſing from the three different manners of 
expreſſing Quantity; viz, Arithmetic, Algebra, and Geo- 

metry, or the doctrine of Surfaces and Solids. 

II. To explain the ſimpleſt and primary of all Mathematical Ideas, viz. 

| Points; and proceed to the formation of Lines, crooked or ſtrait, of 
Surfaces, plain or curv'd, convex or concave. 

III. To define Angles, and diſtinguiſh them into their ſix Species, viz. rec- 
tilinear, curvilinear, or mixt, ariſing from the reſpective Natures of 
their component Lines; and alſo right, obtuſe, or acute, ariſing from 

the reſpective directions of the ſaid lines. 

IV. To explain the parts of an Angle, viz. its legs or ſides, and its. vertex- 

or angular point; and to ſhow the general method of expreſſing and 

meaſuring Angles, and that the reſpective quantity of an Angle does 
not depend upon the length, but upon the width, of its ſides. 

V. To define plain Figures, and diſtinguiſh them into Circles, * or 

Ovals, Triangles, Squares, c. 

VI. To explain the formation of a Circle, and the ſeveral terms, Centre, 
Circumference, Diameter, Semicircumference, Semidiameter or. Ra- 
dius, Arc, Segment, Chord, and Area. | 

VII. To explain and prove the ſeveral eſſential properties of a Circle, which 

| reſult from its formation, viz. that every Diameter divides the Cir- 
cumference or Circle into two equal parts, call'd Semicircumferences or 
Semicircles ; that every ſtrait line, drawn from the Centre to any par- 
ticle of the Circumference is a Radius; that all Radii or Semidiame- 

| ters, and conſequent] Y all Piameters, are equal. 

* To ſhow that every Circumference is diviſible into Degrees, Minutes, 
Seconds, Thirds, Sc. and the manner in which the ſaid parts are 
expreſt ; to explain more fully the meaſurement of Angles, by the 
ſweeping a Circle, whoſe Centre ſhall coincide with the Vertex of the 
Angle; and to ſhow, that the length of the Diameter of the meaſuring 
Circle, has no more effect upon the quantity of the intercepted Arc, 
than the length of the legs has upon the quantity of the contain'd An- 
gle. Vid. Prop. IV. 

IX. To deſcribe the Protractor, a little Inſtrument made in conſequence of 
Prop. the 8th, by which the largeſt poſſible Arcs, and Angles, even 
3 in the ſtarry Heaven, may be meaſur'd ; and Angles of any 
given magnitude drawn. 
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X. To recite and explain ſeveral neceſſary Axioms, or ſelf-evident Propofi- 
tions. | 
XI, To explain the phraſe, ſubtended by Arcs; and ſhow, that Angles, 
which are ſubtended by equal Arcs, arc equal. 7 
XII. To explain contiguous Angles, and diſtinguiſh them as their outermoſt 
legs coaleſce, or do not coaleſce, into a ſtrait line; and to ſhow that 
in the former caſe, the total quantity of thoſe contiguous Angles, 
whatever their number be, is always equal to two right Angles. 
XIII. To ſhow, that the four Angles, made by the Interſection of two ſtrait 
lines, about the point of Interſection ; and that any number of Angles, 
made by the Interſection of any number of lines, about the point of 
Interſection; are, when taken together, equal to four right Angles. 
XIV. To define vertical Angles, and demonſtrate, | 
That vertical Angles are equal. | 
XV. To define parallel lines, and ſhow their properties; viz. that they can 
never meet; and that a third ſtrait line, croſſing them, will have the 
ſame inclination to both, or form equal contiguous Angles upon them 
both, | pat | 
XVI. To explain the names, external, internal, internal on the ſame ſide, 
alternate, and oppoſite on the ſame ſide; which are reſpectively 
given to ſome of the eight Angles, which are made, by a ſtrait line 
croſſing two parallel lines ; and to demonſtrate, 
That the alternate Angles are equal, and, 
| That the internal Angles on the fame ſide, taken together, are 
| equal to tW-O right Angles, Se e 5 
XVII. To explain the doctrine of converting Propoſitions ; by which, con- 
_ eluſions in one caſe, become ſuppolitions in another; and ſuppoſitions. 
'Y in one caſe, concluſions in another. 5 
VX VIII. To define Triangles, and diſtinguiſh them into their ſix Species, viz. 
| Rectilinear, Curvilincar, and ng Tags the reſpective na- 
tures of their component lines; and alſo Equilateral, Iſoſceles, and 
7 Scalene, ariſing from the reſpective natures of their component Angles: 
to explain the terms, baſe and ſides, of a Triangle: to demonſtrate, 
I uhat in every Triangle, the three Angles, taken together, are equal 
to two right Angles. | 
| And to deduce from thence the following uſeful Corollaries; 


1. When the quantity of one Angle in a Triangle is given, the 
quantity of the remaining two may be eaſily known; and when the 
quantity of two is given, the quantity of the remaining one may be 
found. | | - 

2. If two Angles in one Triangle be equal to two Angles in another 
Triangle, the remaining Angles of each Triangle will be equal. 

3: When a Triangle has one Angle right, the other two muſt be 
Acute, N | ds. 
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4. If an acute Angle of one right-angled Triangle, be equal to an 

acute Angle of another right-angled Triangle, the remaining Angles 
are alſo equal, and the two Triangles equiangular. 


XIX. To define Trigonometry, and diſtinguiſh it into plain and ſpherical : 
and to enumerate the principal parts. in every Triangle. 
XX. To define quadri-lateral or four-ſided Figures; and diſtinguiſh them 
into Squares, Trapeziums, Rhombus's, Parallelograms rectangled or 
_ oblique-angled, and Rhomboids ; to explain their ſeveral denomina- 
tions, proceeding from their component parts, or particular likeneſſes; 
and to define Diagonals. 2” x | LS | 
XXI. To explain the formation of, and manner of expreſſing and meaſuring, 
| Squares, Rhombus's, and Parallelograms: and to demonſtrate, 
| 8” Mh Hen vererter 
that all Parallelograms, which have equal baſes, and 
equal perpendicular heights, are alſo equal. 
XXII. bs compare three- ſided and four- ſided figures together, and demon- 
ſtrate, 33 e 
That the area of every Triangle is equal, to half the area of a Square 
or Parallelogram, which has equal baſe and perpendicular altitude. 
XXIII. To define Polygons, and diſtinguiſh them into regular and irregular; 
and the regular into Pentagons, Hexagons, Heptagons, Octagons, &c. 
to ſhow the method of finding their areas; and to explain the The- 
ory of ſurveying land, _ | 3 
XXIV. To ſhow how the arca of. a Circle may be found; and to what exact- 
naecs it is poſſible, or not poſſible, to ſquare the Circle. pe 
XXV. Previous to the doctrine of Ratio's or Proportion, to diſtinguiſh 
numbers into planes or products, ſquares or ſuperficial, and cubes or 
ſolid numbers; to explain the terms, factors or ſides of a Rectangle, 
Square- root or ſide of a Square, and Cube- root or fide of a ſolid 
number; to teach the method of extracting the roots; to point out 
the analogy between Arithmetic and Geometry, and to ſhow, that 
| each of theſe is equally exprefiive of every kind of quantity. 
XXVI. To define the aliquot or aliquant parts of quantity, commenſurable or. 
rational, and incommenſurable, irrational, or ſurd quantities. 
XXVII. To explain proportion, and diſtinguiſh it into proportion between 
two proportional terms, and proportion between four proportionals. 
XXVIII. In proportion between two terms, to explain the antecedent and 
conſequent; the terms which are us'd when the antecedent or con- 
ſequent are aliquot or aliquant parts of each other, the Ratio's of 
inequality or equality thence ariſing, viz. in Ratio's of majority in the 
Antecedent, Duple, Triple, Quadruple, Sc. or Seſquialtera, Seſquitertia, 
Seſquiquarta, c; and in Ratio's of minority in the antecedent, Sub- 
duple, Subtriple, Subquadruple, Ge; or Subſeſquialtera, Subſeſqui- 
tertia, Subſeſquiquarta, Sc. . 
ED . XXIX. In 
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XXIX. In proportion between four terms, to explain the manner of expreſ- 
ſing them, and the mean proportional; to diſtinguiſh them into direct 
and reciprocal ; and to illuſtrate the whole by apt inſtances, bor- 
row'd from the material or mechanical world. 

XXX. To explain the powers of quantity, and diſtinguiſh them into the firſt 
power or root, the ſecond power or ſquare, the third power or cube, 
the fourth power or quadrato-quadrate, c. to explain the phraſe 
Equi poſſe or equal in power; to compare powers, and explain the 
direct or reciprocal proportions thence reſulting, viz. duplicate, tri- 
plicate, ſeſquiplicate, Sc. and to illuſtrate them by fit examples. 

XXXI, To define ſimilar, or like plain figures; to ſhow that all circles are 
ſimilar; and the method of obſerving the ſimilarity of Quadrilaterals 
and Triangles ; to prove, 

That all Equiangular Triangles are ſimilar ; and to, + "oi 

That it in a Triangle, a line be drawn fr e ſide to the other, 
parallel to the Baſe, the ſaid line will cut the ſides proportionally ; ; 
and there will be form'd a new Triangle, ſimilar to the former. 

XXXII. To explain the terms Hypothenuſe and Legs; and demonſtrate, 

| That in every Right-angled Triangle, the Hypothenuſe is equal 
in power to the two Legs. 


XX XIII. To explain the terms, Complement, Supplement, Chord or Sub- 


tenſe, Right-Sine or Sine, Verſed-Sine or Sagitta, Tangent, Secant, 
Coline, Cotangent, Coſecant of an Arc; and to oblerye the following 


properties and analogies of them ; | 
1. As every Chord divides the Circle into two parts and belongs 


to both, tho? ever ſo unequal; ſo likewiſe every Sine is Sine to both 
Arcs of a Semicircle, tho ever ſo unequal; and likewiſe Tangents 
and Secants belong, not only to the Arc, but alſo to the Supplement 
of that Arc. 
2. As Chords increaſe with the Arc of a Circle till it becomes a 
Semicircle, and has for its Chord a Diameter, and afterwards decreaſe, 
. notwithſtanding the increaſe of the Arc, yea decreaſe the more, the 
more the Arc increaſes ; ſo likewiſe Sines, Tangents and Secants have 
che ſame relation to the Arcs of a Semicircle ; and by this means 
ons prevented great toil in their computation, ſince they need not 
be computed for above 9o', and nevertheleſs ſerve for any Angle 
under 1809, 
3. Verſed Sines need not be computed, becauſe cafily knowable 
from the Coſine and Radius. 
XXXIV. To explain the meaſurement, and expreſſion, of Sines, Tangents, 
and Secants; to exhibit a ſpecimen of two ſorts of tables, 
viz. Hlacq's and Sherawin's ; and to ſhow the uſe of them, both in di- 
rect and converted caſes. 
XXXV. To ſhow, the ſeveral ſteps taken by learned and induſtrious men, to 
e . theſe tables, and | 
To diſtinguiſh Sines into primary and fonts to ſhow the 
manner 


4-31 
manner of diſcovering the primary, and the cloſe connection between 
the primary and ſecondary ; and to demonſtrate, 

That the Radius of a Circle is equal to the ſide of a Hexagon i n- 
ſerib'd within the ſaid Circle, 

- . ey, To ſhow the dependency of Coſines upon Sines, and demon- 

8 
That the Sine and Coſine of any Are, are equal in power to the Ra- 
dius. | | 
zr. To ſhow how Chords are deducible from right and verſed Sines; 
and demonſtrate, 
That the Sine and Sagitta, are equal in power to the Chord of the 
fame Arc. | 
4. To ſhow the connexion between Sines and Chords, and de- 
| dee 
That the Sine of one Arc is equal to half the Chord of another 
double Arc. 
52, To ſhow the dependeney of Secants and Tan gents upon the 
already diſcover*d parts. 

XXXVI. To explain, prove, or demonſtrate the following Trigonometrical 
True, | 

1. In every Right- Angled Triangle the ſides are, either Radius, 
Sine, and Coſine of one of the Acute Angles; z or Radius, Tangem, 
and Secant of the other. 

2. In A Pight. Angled Triangle. n= of the ſidee may be made 
Radius, and then each of the other will be Sine, Tangent, or Secant 
of the Acute Angles. 

Caſe 1. If the Hypothenuſe be made Radius, the Legs. ſhall be 

Sines of the oppoſite Angles. 

Caſe 2. If one of the legs be made Radius, the other ſhall be Tan- 
gent to the oppoſite Angle, and the Hypothenuſe Secant of the ſame. 

3- By conſequence, when all the Angles of a Right-Angled Trian- 
gle are given, the proportion between any two of its ſides may be 
found ; and if the real meaſure of one be given, the real meaſure of 
the other may be found, by the Golden Rule. 

4. Univerſally therefore, if in a Right-Angled Triangle one Acute 
Angle, and one fide be given, the whole Triangle may thence be 
found; which truth will be ſhown of moſt extraordinary ſervice, in the 
meaſurement of the heights and diftances of inacceſſible objects, both 
Cæleſtial and Terreſtrial. 

XXXVII. To define Logarithms, or artificial, or rational numbers, another 
part of the exhibited tables; and ſhow their extraordinary and com- 
pendious aſſiſtance in calculation, when Logarithms are ſubſtituted for 

nmaatural numbers. 

XXXVIII. To compare Lines and Planes together; and ſhow when Lines 
are perpendicular, N or r parallel to e | 
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XXXIX. To compare Planes together, and ſhow when Planes are perpendi- 
cular, oblique or inclining, or parallel; to explain their common Sec- 
tion, and Angle of Inclination; and ſhow how the latter is to be 
eſtimated. 0 L 

XL. To compare plain figures drawn upon Planes together, and ſhow when 
theſe are perpendicular, inclining, or parallel ; eſpecially Circles. 

XLI. To define Solids, and diſtinguiſh them into regular and irregular ; 
and enumerate the principal ſpecies of the regular. 

XLII. To explain the formation of a Sphere or Globe, and the terms of that 
Solid, viz, Centre, Radius, Diameter, Tangent, greater or leſſer 
Circle; and to ſhow that the terms Sphere and Globe, altho' originally 
{ynonimous, are now of diſtinct ſignifications. 

XLIIL To compare Lines, and the concave, or : convex ſurfaces of Spheres 
together; and ſhow when Lines are perpendicular, oblique, or pa- 
rallel to ſuch Surfaces. = ; „%%% . 

XLIV. To ſhow the extraordinary uſefulneſs of the Globes in Ouranography 

185 and Geography; to give a general proſpect of the ſurfaces of the 
Heavens and the Earth; and to explain upon the Globes ſeveral of 
Gordon's Problems and Paradoxes. | 

XLV. To define Spherical Angles and Triangles, and ſhow how they are 

meaſur'd. | | 

XLVI. To explain the rotation, or whirling of a Globe; its Axis, Poles, 
and parallel Circles; to conſider the generation of parallel Circles, and 


ſhow from thence that their magnitude is in direct proportion of the 
diltance, between their Foles ana uc deu bent Foiuts, 


XLVII. To ſhow that two great Circles, upon the ſame Sphere, muſt in- 

terſect each other, and that the parts muſt be equal, or Se- - 
* micircles. | | 
. XLVIII. To compare Planes and Spheres; to conſider the Section of Spheres, 
U and the figures and ſolids thereby produc' d. © 

XLIX. To compare Points and Planes; and ſhow, when Points are ſaid 
to bein a Plane produc'd, and when elevated above, or depreſt be- 
won; It. | | 3 

L. To explain the formation of a Pyramid, and its terms. . 

LI. To explain the formation of a Cone and its terms; to diſtinguiſh the pre- 
ceding Solids, into right, and ſcalenous or oblique; and to ſhow how 
their acuteneſs is to be eſtimated. 1 | | 

LII. To compare Cones, and ſhow their ſimilarity 3 and that vertical Cones, 
of parallel Baſes, are ſimilar. | 

LIII. To compare Planes and Cones ; conſider the Section of Cones, and the 
figures and ſolids thereby produced; eſpecially the three figures, in 
conſideration of which conſiſts the ſcience call'd Conic Sections; viz, 
the Parabola, the Ellipſis, and the Hyperbola. | 

LIV. To explain the formation of a Cylinder and its terms, and diſtinguiſh 

theſe ſolids, Vid. Prop. 50 and 5r. 

LV. To compare Planes and Cylinders, Cc. Vid. Prop. 48. 


LVI. To 
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LT. T 0 explain the formation of a Cube; to ſhow its meaſurement, and the 
Analogy between Squares and Cubes; whereof the former is the com- 
mon meaſure of Surfaces, and the latter of Solids. 


Natural Philo oſophy. 


53 Lyn. To define the ſcience, to diſtinguiſh it into Mechanics, Hydroſta- 


tics, and and Optics; 5 and _ a brief een of each. 


Opti ICS. 


LVILL To define Optics, and reſolve it into its ties principal parts ; Viz, 
the ſenſation of viſion. or ſeeing ; the cauſe of viſion or light; and the 

organ of viſion or the eye; and to deſcribe. the ſenfation and organ. 

LIX. To define rays of light, and conſider their ſeveral properties; 
I. They are not inſtantaneous, but e in different pla- 
ces, and ſucceſſive in the fame place. 
2. They are direct, refracted, or reflected. | 
3. They obſerve the fame laws of motion with other bodies ; and 
their Refraction and Reflection is accounted for, upon the — prin- 
diples of Elaſticity and Solidity, = 

LX. To explain Reflection, and the Angles of Incidence and Reflection to 
account for Reflection upon the principles of Mechanics; and to 
ſhow its univerſal law, viz, the Angle of Reflection is always equal 
to the Angle of Incidence. | 

LXI. To explain Refraction, and account for it; to define Mediums, and 
ſhow. that their ſuperficial, and not their internal, Particles, are the 
cauſes of Refraction; and to ſhow the general laws of Reraction, viz. © 

1, Per 3 rays undergo no Re fraction. 
2. Oblique rays, paſſing out of a thinner medium into a denſer, 
are refracted ad perpendiculum, or towards a e e dropt upon 
the point of incidence; and the Angle of Refraction varies, according 
to the denſity, or attraction, of the medium into which they paſs. 
3. Oblique rays, paſſing out of a thicker medium into à rarer, 
are refracted d perpendicuto, or from the ſaid perpendicular; and this. 
Angle alſo varies according to the rarity, or leſs attraction, of the me- 
dium into which they paſs. 5 

LXII To diſtinguiſh mediums from their terminating ſurfaces,. into plane, 
convex, concave, convexo- concave, concavo-convex, and mixt; to 
define Lenſes, and diſtinguiſh them in the fame manner. 

LXIII. To apply the laws of Refraction to convex Lenſes, and ſhow. that 
parallel Rays are made by them to converge towards a point, from 
which they afterwards diverge ;, and to conſider their influence, up- 
on diverging, and converging, rays.. 

LXIV. To ſhow, that a very oblique ray ſuffers no Refraction from any me- 
dium, but a Reflection; that all * are not equally refrangible, which 

is 
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13 the fundamental of the extraordinary Theory of Colours, eſtabliſn'd 
by the Great Sir, Isaac NewrTon ; to explain that Theory, and the 
terms homogeneal and ſimilar ; and to account for the colours of the 
rainbow, and other colour'd objects. | | 

LXV. To prove that Reflection, and Refraction, do not proceed from the 
rays impinging upon the ſolid parts of the medium; but from a power 
uniformly diffus'd thro' the whole medium, and acting upon the par- 
_ before contact, in a direction perpendicular to the ſurface of the 
medium. 

LXVI. To prove the action of the ſides of any body upon the rays; that 
parallel rays paſſing on each ſide of a body become convergent, and 
divergent, when they paſs between two bodies. = 

LXVII. To define Pencils of rays ; and e that every point of a radiant 
object inceſſantly emits a Hemiſphere of rays, of which a certain 
conical part is called the Pencil; and to ſhow how it comes to paſs, 

that theſe innumerable Hemiſpheres interfere without claſhing. : 

LXVIII. To ſhow, when an object is diſtant from a Lens; that all rays 

| falling upon a Lens from a diſtant object are phyſically parallel; and 
. conſequently that all the Pencils coming from the object will converge, 
on the focal ſide of the Lens; and by that means form two baſical 
Cones, whoſe. common Baſe will be the ſeftion of the Lens, and 
their vertices, the radiating point on the object ſide ; and the tip of 
the Pencil on the focal ſide. 

L XIX. To prove, that, when an object is ſeen diſtinctly, the tip of every re- 
fracted Pencil falls upon the retina ; and conſequently, an image of 
the object is painted there; and that this image muſt be inverted, 
but, nevertheleſs, the object will appear erect, ae 

LXX. To ſhow that the apparent magnitude of any object depends upon 
the Angle form'd, at the retina, by the axes of the Pencils 
which proceed from its extreme points; to . the optic or 
viſual Angle and Cone; to apply this 2 e, to ſtrait-lines, 

lain figures, (eſpecially circles) circular planes, globes, c. and to 
= what the diſtin& baſe is. 


LXXI. To conſider the prominency of objects, eſpecially globes ; to ſhow 


how we acquire the idea of prominency, ſince the pictures of all ob- 
jects, upon the retina, are flat; to account for the prominent ap- 
pearance of a globe at a moderate diſtance ; and its flatneſs at a large 
diſtance, eſpecially if it be luminous or uniformly colour'd ; to ex- 
plain the term diſk, which is given to thoſe circular planes, under 
which the Sun and Planets appear; to ſhow that the apparent diame- 
ter of the diſk of a Planet, 1s nearly the fame, with the apparent di- 
ameter of its globe; and in order to this, to prove, that the nearer 
any globe is to the eye, the leſs its viſible ſegment is; and that, 
when it is very remote, the viſible ſegment will be a phyfical half 
globe, and the line ſubtending the viſual Angle a phyſical dia- 
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I.XXII. To ſhow, that the apparent diameter of a globe is in reciprocaF 
ratio of its diſtance from the eye; to convert this propoſition, and 
ſhow that its diſtance is in reciprocal ratio of its apparent magnitude; 

and, upon this principle, to account for the different apparent magni- 

tudes of the ſame Planet. £ 4:27 £25 pra Ft £44 704 3 
LXXIII. To prove that two globes will appear under the ſame Angle, if 
© their diſtances be but in direct ratio of their magnitudes; and that the- 
bigger globe will appear under the ſmaller Angle, if its diſtance be 
greater than this proportion; to apply this to the Sun and Moon, 
which, tho? widely different in magnitude, frequently appear under 

the ſame Angle; yea, ſometimes the Sun, by far the larger Globe, 
appears under the ſmaller Angle; and hence to account for, the Sun's. 
diſk being ſometimes quite covered in a central Eclipſe, and ſome- 

times ſurrounded with a little ring of light. | 

LXXIV. To conſider the diſtance of objects of known magnitude; and 
ſhow, that this in an object view'd alone, depends upon the largeneſs 

of the Angles it appears under, or the dimenſions of its picture upon the 
retina ; or elſe the diſtinctneſs or confuſedneſs of it;, and. that, in ob- 
jets ſeen with other objects, it depends further, upon the apparent 
magnitude, diſtinctneſs, or confuſedneſs of theſe other. objects; and 
: upon the number of them interpos d. ow P-- 
LXXV. To ſhow why lines or ſurfaces, really paralleh, appear to converge 
towards. a point, of the ſame height with. the ſpectator's eye; and to- 
account for, the contraction of regular. Viſtos ;. the deſcent. of. ſtrait 
cielings; and the aſcent of level pavements.. -- , _. | 
LXXVI. To prove that the eye is no competent judge of diſtance, but when 
guided by ſome of the preceding circumſtances ; and hence to ac- 
count for, the equi-diſtant appearance of the Sun, Moon, and Stars; 

which bodies may be demonſtrated. to. be of diſtances hugely different. 
EXXVII. To prove, that a ſmall removal of the eye, alters not the ſituati- 
on of very remote objects in proſpect; to apply this ta the ſphere of 
| fixt Stars, and ſhow, that this ſphere is ſo-1ummenfely large, that our: 
eye wou'd ſtill ſeem to be in the centre, and all appearances of the 
Stars the ſame, altho* we were to. wander, many myriads of miles 

from our preſent ſituation, Y 
EXXVIII. To explain the ſurprizing Phanomena of the harveſt and hori- 
Zontal Moon; to give a ſolution of the former; to enumerate, xv 

plain and refute, the ſeveral ſolutions given of the latter; ro ſhow that 
it ſeems to be the barrier of human minds, that it's likely neyer to be 

ſolv'd, and the way, in which, if ever, it mult be- foly'd. 


Per ſpettive:. 
LXXIX. To define the art, and ſhow wherein its perfection conſiſts, and how 
| it is attainable : to explain its terms, glaſs, projections, diſtance ;. 


and diſtinguiſh projections into Scenographic, and Orthographic. i 
OY Bo ny LXXX. To 


] . 

LXXX. To apply Orthographic projection to circles and globes; to ſhow 
the various aſpects of a circle, ariſing from its various poſitions ; and 
that a body moving equably in a projected circle or ellipſe, will ap- 
pear to have different velocities in different parts of its orbit ; and to 
apply this to Jupiter's Satellites; which ſeem to move inequably, 
and ſometimes to ſwing backwards and forwards before their prima- 
ry; and alſo to the ſolar ſpots, which moving equably, appear ne- 
rap to move quicker in the middle, than near the edges, of 

the diſk. 6 : | 
LXXXI. To apply Scenographic projection to circles and globes; to ſhow 

the ſeveral aſpects thence ariſing 3 and account for ſeveral Phæno- 

mena conceivable of Mercury. | 5 | 

Aſtronomy. 


ILXXXII. To define the ſcience and exhibite a general proſſ ect of the 


ſphere of the fixt ſtars; and to account for and ſhow the ſeveral con- 

ellations viſible in the northern Hemiſphere ; to ſhow how ſtars are 
diſcernible from planets; and account for, the ftars appearing leſs, 
and the planets ſenſibly larger, thro* a Teleſcope. A 


LXXXIII. To proceed to the ſolar ſyſtem, to explain the Ptolemaic, Coper- 


nican, and Tychonic ſyſtem, and eftabliſh the true one; to explain 
the names, characters and natures of every body in this ſyſtem, to 
- - diſtinguiſh them into primary, ſecondary or Satellites, Comets, and 
the ring of Saturn. 5 „ 
LXXXIV. To prove that our own planet is ſpherical; and ſhow the no- 
thingneſs of the higheſt and greateſt mountains, in reſpe& of the 
whole Globe. %%% ¾ 
LXXXV. To conſider the properties ariſing from the Spheroidity of the 
earth; and explain the ſeveral circles imagin'd drawn upon its ſurface ; 
viz. the ator, the Ecliptic, Meridians, Verticals. or Azimuths, 
Colures, Almicantarahs, Parallels, Tropics, and Polar Circles. 
LXXXVI. To explain the Horizon, and diſtinguiſh it into rational and ſen- 
ſible; and ſhow, that the planes of them continu'd to the Heavens, 
divide them into two Hemiſpheres; that they are parallel upon earth, 
and that the points, in which they interſect the Heavens, coincide ; 
and that every different place on the earth has a different Horizon. 
LXXXVII. To explain the Poles of the Horizon, the Zenith and Nadir, 
and the altitude or depreſſion of a Star; and ſhow how this is to be 
obferv*d by a Quadrant; and to prove, that the altitude is the ſame 
when meaſur'd upon the ſurface of the earth, as when meaſur'd at the 
centre. | 


LXXXVIII. To prove the rotation of the earth, and ſhow that this ac- 


counts for the diurnal motion of the Sun, Moon, Planets, and Stars, 

as well as the ſuppoſition that they actually do move; and to ſhow that 
their riſings and fettings proceed from the motion of our Horizon. 

> | LXXXIX. To 


(13) 
LXXXIX. To define days, and diſtinguiſh them into naturul and artificial; 
to explain the Poles of the Earth and Heavens, and diftinguiſh them 
into arctic and antarctic; to explain the Meridians, and ſhow, that 
every Meridian cuts the Horizon at right angles, and marks two car- 
dinal points, or the North and South; and that a vertical, cutting the 
Meridian at right angles, marks the other two; and to explain the 
Mariner's Compaſs, in which are thirty-two points, deriving their 
” names from their relative poſitions to the el rae 
XC. To ſhow, when it is noon or mid-day, and when mid- night; that all 
places lying under the ſame Meridian, have their ſun-riſe, noon, ſun- 
ſet, mid-night, at the ſame abſolute time; that places lying Eaſtward, 
have them ſooner than we, and places Weſtward later. 
XCI. To define Longitude and Latitude, both Celeſtial, and Terreſtial ; and 
: ſhow, from whence, and in what manner, they are computed ; to 
| explain the elevation of the Pole, and ſhow how it is obſerv'd, and 
that it is always equal to the Latitude of the place. Ds 
XCII. To define hour Circles; and ſhow, the quantity of the Arcs, inter- 
ccepted between them; that time is reckon'd from their paſſing through 
the Sun; and how from an inſtantaneous Phænomenon, the Longi- 
tude of places may be determined: To explain the art of Dialling ; 
and ſhow how Dials pendent and fixt, univerſal and particular, hori- 
Zontal, erect, or declining, are calculated and made. LE 
XCIII. To ſhow, that, by the Rotation of the Earth, every ſuperficial point 
in the Earth does deſcribe, and every point in the Heavens appears 
to deſcribe, the Equator or ſome Parallel: To explain the Maximus 
ſemper apparentium, & maximus ſemper occultorum. © 
XCIV. To conſider the inhabitants of the Earth, from the Spheres in which 
they live, and ſhow the appearances, to them who live in a right, 
parallel, or oblique Sphere; to explain the Zones; the Antceci, 5 > 
riceci, Antipodes, Amphiſcii, Periſcii, and Heteroſcii; and to ſhow 


their peculiarities, and that the Antipodes have juſt. the ſame reafon to 


fear our tumbling off the Earth, that we have to fear theirs : and that 
there is, in fact, no reaſon to fear either. 5 1 
XCV. To define Orbits, to explain the inclination of the Orbits of tit Pla- 
nets, and ſhow how they are referr'd to the Orbit of the Earth. 
XCVI. To explain the terms Heliocentric and Geocentric, the Heliocen- 
tric Orbits, annual Motion, Latitude and N. of a Planet; to 
explain the aſcending and deſcending Nodes of a Planet; and ſhow, 
that it increaſes in northern Latitude, till it has got go» from it aſ- 
cending Node; and in ſouthern Latitude, till. it is 90“ from its de- 
ſcending Node, and appears in the Ecliptic only when it is in one of 
its Nodes, of . 
XCVII. To explain the Zodiac, ſhow the breadth of it, mark the Nodes of 
each Planet in it, and ſhow that the Orbits of the primaries are invari- 
able, and give the characters of the twelve Signs of the Zodiac. 


XCVIIL. 
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XCVIII. To ſhow, when Con junctions and Oppoſitions are central, and when 
not; and when a Planet is in Quadrature ; to diftinguiſh the Planets, 
into ſuperior and inferior, and to explain and account for, the direct, 
retrograde and ſtationary Phænomena, of each ſort. 

1 XCIX. To ſhow that the inferior Planets can never be in oppoſition to the 

0 Sun; and that ſometimes they will appear like ſpots, moving croſs 

NN the Solar Diſk ; to explain and eſtimate their elongation; and ac- 

| count for the frequent variations of their apparent diameters : To ſhow 

that the ſuperiors are frequently in oppoſition z to account for the 

1 variation of their apparent diameters; and give the proportion be- 

F | tween their greateſt and leaſt apparent diameters; and to explain the 

5 Apogees and Perigees of all Planets; and ſhow what occultations 


. are. 
| C. To ſhow that the Planets, Comets, and Saturn's Ring, are rough and 
N opake bodies, deriving all their Light from the Sun; and that rather 
ll | mare than an Hemiſphere of them, which is turn*d towards the Sun, 
þ | is always illuminated: to account for the phaſes of the Planets, eſpe- 
| cially thoſe of the Moon, viz. New, Creſcent, Half, Gibbous, and 
F Full; and conſider the different Phænomena, which would ariſe from 
the planetary phaſes, to a ſpectator in the Moon, and other Planets ; 
and to ſhow, that mountains and valleys in the illuminated portions of 
2 Planet, occaſion diverſities of brightneſs, and render the edges rag- 
| | d; why Planets are brighter at one time than another; and that 
| | enus may ſometimes be ſo gs as to be viſible in the day-time. . 
1 CI. To ſnow the manner of drawing Ellipſes, and explain the terms, Peri- 
phery, or Circumference, Foci or Umbilici, Axes or Diameters, 
= | greater or leſſer, and Excentricity: 
| | CII. To prove, that the Orbit of every Planet is an Ellipſe, having the Sun. 
1 in one of the Foci; and to explain the Line of Apſides, on which 
the Aphelion, Aus, or higher Apſis, and the Perihelion, oppoſitum 
_— or lower Apſis, lie, and alſo the Line and Place of mean 
diſtance, 5 | 
CUI. To ſhow how the excentricity of Orbits is eſtimated, and give the excen- 
| tricity of the Orbits of the ſix primary. Planets, | 
CIV, To compare together, the Per! and A the Perihelia and 
Aphelia; and | cou how the diſtances of the Planets from: the-Earth, 
depend upon the reſpective coĩneidence, or diſſidence, of theſe points, 
and that the places of the Aphelia in the-primaries are immutable. 
CV. To prove, that the Planets move not equally in their Orbits, but ob- 
ſerve this rule; viz. a Line drawn from the Centre of the Sun, to 
the Centre of the Planet, deſcribes equal areas, in equal! times, upon 
the plane of its Orbit ; to demonſtrate, — | 
hat every body, revolving round a Centre, muſt obey this law; 
To ſhow, that the excentricity of each Orbit, depends upon the 
_ proportions and directions of the centripetal. and centrifugal. forces 1 
an 
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and to account for the Planets moving, ſwifteſt in Perihelion, loweſt 
in Aphelion, and meanly at a mean diſtance. 
CVI. To ſhow, that Comets obſerve preciſely rhe ſame laws with the Planets, 
aad are impelPd by the ſame forces; and to note the prodigious, and 
almoſt parabolic, excentricity of their Trajectories, the great difference 
of their directions in them, and of the inclinations of them to each 
other ; and to account for their being viſible only within the Orbit 
of Jupiter; and that extraordinary Phænomenon of the Tails of the 
Comets. | 
CVII. To note and account for the ory difference between primaries 
and ſecondaries, that their Aphelia, Perihelia, and Nodes, are mu- 
table. a” | 
CVIII. To ſhow that the Moon's Nodes, have a flow motion, contrary to 


the order of Signs, of 19 22 each year, which carries them round 
the Ecliptic, in nineteen years. | 


CIX. To ſhow, the proportion between the diameter of Saturn, and the diame- 
ter of his Ring; and its ak puns: diſtance from him ; that the plane 
of this Ring is always parallel to itſelf; to ſhow its Nodes and Incli- 

nation; the poſitions in which it will be viſible to us, and the ſhapes 
of its appearance; and to explain the belts of a Planet. 

CX. To account for the inviſibility of the Moon, a day or two before, and 

| after, conjunction; and for that obſcure light, which comes from the 
unilluminated part of her diſk, as ſoon as ſhe becomes viſible ; and to 
explain her Syzygies, Line of Syzygies, abſolute, relative, and mean 
motion, motion from the Sun; and a periodical, or ſynodical, month. 

CXI. To define Eclipſes, and diſtinguiſh them into Solar, Lunar, Secon- 

e on Stellar ; and theſe again into Central, Total, Partial, and 
Annular. | | 

CXII, To ſhow the nature of the Shadows, caſt behind each of the Planets 

from the Sun ; that they are of a conical figure, having for their baſis 

the dark diſk, and that the length of them is in direct ratio of the 
diameters of the Planets, and their diſtances from the Sun. 

CXIII. To determine the length of the Earth's ſhadow, to ſhow that it is 
longer than the Radius of the Moon's Orbit; and that the Moon may 
be eclipſed by it, when in or near her Nodes: to explain the Penum- 
bra; and the ecliptic ſection of the ſhadow and Penumbra; to ſhow 
the variations of the dimenſions of the Circle of the Earth's ſnadow and 

Penumbra; to compare the apparent diameter of the Moon and 
Earth's ſhadow together, and ſhow that they are nearly in a triple 
Ratio; to ſhow the ſeveral kinds of Lunar Eclipſes that may happen; 
to account for the gradual paleneſs and obſcurity of the Moon; and 

to explain the quantity and duration of a Lunar Eclipſe. 

CXIV. To ſhow how it may be known, whether, at any given Full Moon, 

; there will be an Eclipſe; and if ſo, of what kind it will be. 
CXV. To ſhow that Lunar Eclipſes are viſible to half the Earth at a time; 


and 


(16). 


and how it may be known upon the Globes, whether any particular 
Eclipſe will be viſible to any given place. 
CXVI. To ſolve the following Paradox 
In a Central Eclipſe of the Moon, both luminaries ſhall be really 
| below the Horizon, and yet both ſhall appear above it. 
CXVII. To ſhow, to what parts of the ſame Hemiſphere, a Solar Eclipſe will 
be central, total, partial, or not at all, at the * inſtant; and upon 
what, the uantity and duration of a Solar Eclipſe, in regard to its 
ſeveral ſpectators, depend; to explain the projection of the Moon's 
ſnadow, its path, and motion, upon the ſurface of the Earth, and 
to exhibit Dr. Halley's Map u of the Solar Eclipſe in 17115. 
CXVIII. To explain Parallaxes, and diſtinguiſh them into Annual, Diurnal; 
Menſtrual, and Horizontal; and ſhow the influence of ſome kind of 
Parallaxes in Eclipſes; to account for, the circle of pale Light, 
Which environs the Moon, in a Solar r z and to explain, and. 
determine, the limits of Solar Eclipſes. 
CXIX. To ſhow how Solar and Lunar clipſes would appear, if view'd 
from other Planets, 


CXX. To ſhow, how it may be known, whether at a ny Now Moon there 


will be an Eclipfe ; and if fo z of what kind it will be; and that ge- 
neral Eclipſes of the Sun, tho? not viſible in particular climates, muſt. 
be more frequent than Lunar ones, 
CXXI. To explain the motion of the Lunar Syzygiesz and ſhow, that the 
time of the Moon's motion, from one Node to the other, is leſs than 
a Semilunation 3 to apply this to the calculation of Eclipſes ; and to 
ſhow that the yearly number of Eclipſes, of beth luminaries, cannot. 
be, lefs than two, or more than eight. 
CXXII. To explain the reſtitution of Eclipſes, and ſhow that in 18 Y. 11D. 
4 H. 43“. and 5”. the Sun, Moon, Lunar Nodes, and Ecliptic Sy zy- 
gies, revolve to nearly the ſame point in the Zodiac; and conſe- 
end that in correſponding arts of this periodical time, corre- 
I” es of the luminaries will fall out; and to explain, the 
N of the Chaldæans, by which the number, and almoſt the time, 
of the Eclipſes that will happen in any particular Tear, may be eaſily 
known; and alſo the Golden Number or Cycle of the Moon. 
CXXIII. To calculate the Solar and Lunar Eclipſes, for the Lear 1739, or 
any other Vear, paſt or to come. 


CXXIV. To apply the whole doctrine of Eclipſes, to Saturn and Jupiter, 


and their Satellites or Moons. 


CXXV, To ſhow the extraordinary uſefulneſs of eee in Geography, 
Aſtronomy, and Chronology. 


| CXXVI, To prove, that if the Stars. were to be annihilated or obſcur'd this 


very moment, we ſhould continue to ſee them for ſeveral weeks, 
perhaps years. 
CXXVII To prove that the Horizontal Parallax of any object, equals the 
| Angle, under which the Radius of the Earth would appear, to a 


Spenator 


4 


Spectator i in that object's place; and to apply this to the diſtances of 
the Sun, Comets, and Stars; and to prove that the fixt Stars are im- 
menſely diſtant. 


CXXVIII. To diſtinguiſh Parallaxes into thoſe of Altitude, Latitude, Longi- 


tude, Declination, and right Aſcenſion z and ſhow the remarkable 
properties and effects of each of theſe Parallaxes. 

CXXIX. To ſhow, that the apparent diameters of the heavenly bodies, are 
nearly the ſame to us upon the Surface, as they would be to a Specta- 

tor at the Centre, of the Earth. 

CXXX. To ſhow how the Sun's apparent diameter may be meaſur'd, 

CXXXI. To obſerve the extraordinary harmony, between the periods, and 
diſtances, of the Planets. 

CXXXII. To ſhow, the great probability, of every Planet's being inhabited ; 
and of every Star's being a Sun, plac'd in the Centre of a Syſtem of 
revolving Bodies, which are ſimilar to the Planets and Comets of our 
Syſtem. 

cxxXIII. To explain, and account for, the tides 3 or the flux and reflun 
of the waters on our Flanet. 


CONDITIONS. 


I. HE preceding Propoſitions ſhall be diſcuſs'd in a copious 
and familiar manner; and in the order in which they now 
lie, unleſs Reaſons againſt it ſhould occur. 

II. All reaſonable Digreſſions to uſeful and entertaining Parts of Knows 
| ledge, which lie within the Compaſs of the Lectures, ſhall rea- 
dily be made. | 

III. If any Propoſitions ſhould be found wanting, they ſhall be inſerted 
in their proper Places. | 

IV. The Conceptions of the Audience ſhall be afliſted, by a great Va- 
| riety of Schemes, and as many Machines as can be procur'd, with 

tolerable Expence or Labour. 

V. And for this, it is expected, that every Subſcriber pay : 

and every occaſional 
Hearer, 5 each Night. 


